In situ mutagenesis and chemotactic selection of microorganisms in a diffusion gradient chamber.
A new method has been developed to rapidly generate and select microbial strains having increased resistance to an inhibitory compound. The method combines in situ mutagenesis with use of a continuous gradient of the inhibitor to sort cells according to their resistance levels. Microbial chemotaxis is induced to accelerate the selection process. The method was used to develop a strain of E. coli having a feedback-resistant DAHP synthase enzyme. An unsteady-state mathematical model of the process has been developed. The model, that can reproduce key trends observed experimentally, was used to explore the effects of chemotaxis on the efficiency of the selection process.